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© Cassette provided with magnetic tape and method of manufacturing the cassette. 
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© A cassette (1) has two reel hubs (5A, 5B) be- 
tween which a magnetic tape (7) can be transported 
in opposite directions. By means of a sticker (19) the 
magnetic tape is attached to the second reel hub 
(5B) via an end-tape portion (13B). The magnetic 
tape is attached to the first reel hub (5A) in a similar 
manner. Each of the stickers is provided with an 
optical code which can be read by a magnetic-tape 
apparatus comprising suitable read means and 
which is indicative of at least one variable pertaining 
to the cassette, such as the position of the magnetic 
tape, the cassette manufacturer, an order number 
etc. In a suitable embodiment the code is, for exam- 
ple, a bar code comprising a plurality of bars (23) 
extending transversely of the longitudinal direction of 
the magnetic tape (7). 
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The inv ntion r lat s to a cassette comprising 
a first and a second r el hub, a length of magnetic 
tape which can be transported between and wound 
onto the reel hubs, a first end-tape portion attached 
to the first reel hub and a second end-tape portion 
attached to the second reel hub, which end-tape 
portions are each attached to the magnetic tape by 
means of a sticker. 

It is common practice to attach the magnetic 
tape in magnetic-tape cassettes to the reel hubs by 
means of a so-called "leader tape" and a "trailer 
tape". The cassette to be loaded with magnetic 
tape is often a so-called "zero cassette", which 
does not yet contain magnetic tape but whose reel 
hubs have already been connected to each other 
by a length of end tape. The end tape is pulled out 
of the zero cassette and severed by a loading 
machine. The two end-tape portions, each attached 
to one of the reel hubs, form the leader tape and 
the trailer tape. The magnetic tape is attached to 
one of the end-tape portions, for example by 
means of a sticker, after which the required length 
of magnetic tape can be wound into the cassette. 
Once the required length has been loaded the 
magnetic tape can be severed and attached to the 
other end-tape portion by means of a sticker. For a 
method of this kind and a suitable arrangement for 
carrying out the method reference is made to two 
United States Patent Specifications 4,699,328 and 
4,632,327 (PHN 10.810, herewith incorporated by 
reference). 

The invention aims at providing an improved 
cassette of the type defined in the opening para- 
graph and providing it with new advantageous fea- 
tures and is characterized in that at least one of the 
two stickers has been provided with a code which 
is optically detectable by an apparatus suitable for 
playing the magnetic tape, which code is indicative 
for at least one variable pertaining to the cassette. 

It is known per se to provide a cassette with 
information about a variable relating to the cas- 
sette. For example, the printing or labelling of the 
cassette may provide information about specific 
variables. It is also known to provide the housing of 
a cassette with one or more openings or recesses 
defining a variable in coded form. In the cassette in 
accordance with the invention the sticker, which is 
present anyway, is provided with an optically de- 
tectable code. In a preferred embodiment of the 
invention this code may be indicative of a position 
of the magnetic tape. In this way the transport of 
the magnetic tape can be stopped or reversed by 
optical detection of th cod on the sticker. 

It is to b noted that it is known per se to us 
the sticker for stopping or reversing the tape trans- 
port. The stick r may be, for example, reflecting, 
enabling th diff rence in reflection betw en the 
stick r on th on hand arid th magnetic tape and 



the nd-tape portion on the other hand to b de- 
tected optically, so that a signal can b generated. 
Drawbacks of this ar that th differ nee in r flec- 
tion is not always adequate and, moreover, that the 
s generated signal does not provide an indication 
about the tape-transport direction. Besides, it is 
also known per $e to provide magnetic tapes with 
codes, for example relating to the position of the 
magnetic tape, see for example Patent Application 
10 WO 81/03082 (herewith incorporated by reference). 
The code takes the form of holes in the magnetic 
tape which through a specific pattern mark the end 
or the beginning of the magnetic tape. It is obvious 
that such a code can only be optically detected in 
75 transmission, so that at both sides of the tape 
provisions are needed to ensure that, on the one 
hand, the opening transmits enough light to the 
other side of the tape and, on the other hand, the 
transmitted light is detected at the other side. 
20 Drawbacks are that the presence of the openings 
weakens the magnetic tape, that in the case of 
narrow tapes the holes must be very small, and 
that the need to provide openings in the magnetic 
tape interferes with the rapid manufacture of 
25 magnetic-tape cassettes. 

A suitable embodiment of the invention is char- 
acterized in that the code is a bar code comprising 
a plurality of bars extending transversely of the 
longitudinal direction of the magnetic tape. Such a 
30 code can be applied easily to the sticker and is 
optically detectable in an easy manner, even when 
viewed in the transverse direction of the magnetic 
tape the optical means have been positioned non- 
critically at a specific location. This embodiment 
35 can be combined excellently with a further embodi- 
ment which is characterized in that the code com- 
prises both a code which is indicative of reaching 
of a starting position and a code which is indicative 
of reaching of an end position on the magnetic 
40 tape, which code for the starting position is situated 
at the side of the nearest reel hub. The use of this 
embodiment not only enables the end of the mag- 
netic tape to be detected but also enables a dis- 
crimination between the two directions of transport 
45 of the magnetic tape. This effectively precludes an 
undesirable effect known from cassettes provided 
with a reflecting sticker to signal the end of tape. 
During fast winding, since braking of the reels 
requires a certain time, the transport of the mag- 
so netic tape will not be stopped instantaneously, re- 
sulting in a specific overshoot of the sticker after 
detection. If the transport direction is subsequently 
r versed the optical d tection d vice will again 
detect th passage of th sticker, so that the trans- 
55 port of the magnetic tape is stopped again. How- 
ver, in many cases this is not desir d. In most 
cases th magnetic tap is to b moved in the 
opposite transport direction. When the inv ntion is 
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utilised this effect need not occur because it is 
possible to discriminat between the two transport 
directions. 

A further embodiment of the invention is char- 
acterized in that the code is indicative of at least 
one of the following variables: thickness of the 
magnetic tape, length of the magnetic tape, manu- 
facturer of the magnetic tape, manufacturer of the 
cassette, country of origin of the magnetic tape, 
date and, at option, time of production of the mag- 
netic tape, date and, at option, time of production 
of the cassette, a production sequence number, an 
order number, a serial number, a machine number, 
name(s) of performer(s) of a piece of music re- 
corded on the magnetic tape, name of the studio 
where the music has been recorded, a licence 
number of the cassette manufacturer, a licence 
number of a music company, the standard with 
which the cassette complies. 

In a further embodiment the code has a form 
which is particularly easy and, simple to detect and 
is characterized in that the bar code comprises a 
regular pattern of alternately more and less reflect- 
ing zones, the pattern beginning with a more re- 
flecting zone at one end and ending with a less 
reflecting zone at the other end. 

The invention relates not only to a cassette but 
also to a method of manufacturing a cassette. The 
method comprises the manufacture of an empty 
cassette, the connection of an end-tape portion to 
each of the reel hubs, splicing of the end-tape 
portions to the magnetic tape by means of stickers, 
and winding of the magnetic tape into the cassette 
by means of a loading machine. The new method 
is characterized in that in the proximity of the 
loading machine the stickers are provided with a 
code, briefly before the stickers are applied. It is 
advantageous to use another embodiment which is 
characterized in that the code is applied by a 
computer-controlled printer arranged in the proxim- 
ity of the loading machine. This provides a very 
flexible method of recording variable information on 
the sticker in the form of a suitable code. For 
example, in this way time-dependent information 
can be included in the code and information per- 
taining to the number of products made on the 
machine can also be encoded very easily. 

The invention will now be described in more 
detail on the basis of non-limitative examples with 
reference to the drawings, in which 

Fig. 1 is a plan view of a magnetic-tape cas- 
sette, 

Fig. 2 is a front view of the cass tte shown in 
Rg. 1, 

Fig. 3 shows to a strongly enlarged scale a part 
of a magnetic tap , an end-tap portion attached 
thereto and a sticker in accordanc with th 
prior art, 
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Rg. 4 is a graph of th output signal of an 
optical sensor which d tects the pr sence of a 
prior-art sticker, 

Rg. 5 is a strongly enlarged-scale view of a 
magnetic tape, an end-tape portion attached 
thereto and a sticker provided with an optically 
detectable code in accordance with the inven- 
tion, 

Rg. 6 is a graph similar to that of Fig. 2 but now 
of the output signal of a sensor upon detection 
of the code of the sticker shown in Rg. 3, and 
Fig. 7 shows very diagram matically a part of an 
arrangement for manufacturing cassettes pro- 
vided with a sticker with an optically detectable 
code. 

Rg. 8 is a view of a preferred bar code pattern. 
Figs. 1 and 2 relate to the prior-art Compact 
Cassette for analog sound recording. Since cas- 
settes of this type are well known only a brief 

20 description will be given. The cassette 1 comprises 
a plastics housing made up of two halves 3A and 
3B secured to one another. The housing accom- 
modates two reel hubs 5A and 5B and a length of 
magnetic tape 7 which can be transported between 

25 and wound onto the reel hubs. The cassette hous- 
ing has three larger openings 9A, 9B and 9C and 
two smaller openings 11A and 11 B in its front side. 
The opening 9B gives a magnetic-head unit access 
to the magnetic tape and the openings 9A and 9C 

30 allows the passage of a pressure roller. The small- 
er openings 11 A and 11 B can be used for other 
purposes. The magnetic tape 7 is attached both to 
the first reel hub 5A and to the second reel hub 5B 
by means of an end-tape portion. Fig. 2 shows a 

35 part of an end-tape portion 13B by which the 
magnetic tape 7 is attached to the reel hub 5B. An 
identical end-tape portion, not shown, is attached to 
the reel hub 5A. The end-tape portions may, for 
example, be transparent, as is customary with 

40 Compact Cassettes. In this way the position of the 
magnetic tape can be detected by the optical 
means via the openings 15A and 15B and the 
openings 11 A and 11B at the instant at which the 
transparent end-tape portion is detected or a stick- 

45 er is detected. The end-tape portion 13B is at- 
tached to the magnetic tape 7 by means of a 
sticker 17. The sticker is situated at the back of the 
magnetic tape, so that the sticker can never con- 
tact the magnetic-head means situated in the open- 
so ing 9B. Trie end-tape portion attached to the reel 
hub 5A is identically affixed to the magnetic tape 7 
by means of a sticker. 

Fig. 3 is a sectional view of a part of the 
magnetic tape 7 and the nd-tape portion 13B at 

55 the location of the sticker 17, its scale being 
strongly enlarged for the sake of clarity. Fig. 4 
shows diagrammatically a graph of the output volt- 
age of an optical sensor, which optically detects 
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th pres nee of the sticker 17 through differences 
in r fection. The output signal V of the sensor has 
been plotted v rtically and the position X along the 
magnetic tape has been plotted horizontally. The 
output signal is V1 as long as the sensor detects 5 
th reflection from the back of the magnetic tape 7. 
At the instant at which the position Xl is reached, 
which marks the left-hand side of the sticker 17 
shown in the drawing, an increased reflection will 
be observed because the back of the sticker 17 10 
reflects the light better than the back of the mag-, 
netic tape 7. As a result of this, the output voltage 
is found to increase from V1 to V2. As is shown in 
Fig. 3, the end-tape portion 13B is slightly thicker 
than the magnetic tape 7. It is common practice to 75 
use a slightly thicker end-tape portion in view of 
th tensile forces which can arise in the end-tape 
portion when the end of the tape is reached during 
fast winding. As can be seen in Fig. 3, the part of 
th sticker from the point Xm. which is the transition 20 
between the magnetic tape and the end-tape por- 
tion, is situated at another level. This causes the 
amount of reflected light observed by the sensor to 
increase from V2 to V3. After the position Xr has 
b en reached, which position is defined by the 25 
right-hand end of the sticker 17, the signal is dic- 
tated by the reflection from the back of the end- 
tape portion 13B and has a value V4. In practice it 
is comparatively difficult to detect the presence of 
the sticker with adequate certainty because of the 30 
fairly small differences between the signal levels. It 
is even more difficult to detect whether transport is 
effected in the direction from the reel hub 5A to the 
r el hub 5B or vice versa. 

Rgs. 5 and 6 relate to a situation in which the 35 
sticker 17 has been removed from the magnetic 
tape 7 and the end-tape portion 13B and has been 
replaced by a sticker 19 which, in accordance with 
the invention, has been provided with an optically 
d tectable code. In contradistinction to Rg. 3 Fig. 5 40 
is a plan view instead of a sectional view. In its 
code area 21 the sticker 19 has been provided with 
a code which can be detected optically by a 
magnetic-tape apparatus. The code is indicative of 
at least one variable pertaining to the cassette 1^ 45 
The code is indicative of, for example, a position of 
the magnetic tape 7, so that detection of the pres- 
nce of the sticker can be used for the purpose of 
switching-off or switching-over. The code is a bar 
code comprising a plurality of bars 23 extending so 
transversely of the longitudinal direction of the 
magnetic tape. For the sake of simplicity only 
some of these bars are shown. However, the code 
area 21 may be provided with a much larg r num- 
ber of bars. The bars shown in Rg. 5 have been 55 
giv n merely by way of illustration and have no 
practical significanc . The bars may be of different 
length and/or width and may be spaced at different 



distanc s from one anoth r, for example in confor- 
mity with th wellknown bar cod . In Fig. 5 a code 
which is indicativ of the end position of the mag- 
netic tape is situated at the left-hand side of th 
sticker 19, i.e. the end of the sticker which is 
situated at the side of the magnetic tape 7. When 
the magnetic tape is moved in a transport direction 
symbolized by an arrow 25 in Fig. 5 an optical 
detection device will detect the code indicative of 
reaching the end position, after which the transport 
of the magnetic tape can be stopped or can be 
reversed. If before the magnetic tape has stopped 
the entire sticker has moved past the detection 
device and the transport direction is reversed, i.e. 
to obtain a transport direction opposite to the trans- 
port direction symbolized by the arrow 25, the 
right-hand part of the sticker 19 will first pass the 
detection device. In contradistinction to the prior-art 
this will not result in the magnetic-tape transport 
being stopped or reversed again. This is because 
the bar pattern at the right-hand side of the sticker 
contains a code which is indicative of the beginning 
of the magnetic tape. Consequently, the circuit 
connected to the detector will receive information 
about the fact that the magnetic tape is in a new 
starting position, which makes it possible to pre- 
vent the tape transport from being stopped or re- 
versed again. 

Rg. 6 shows diagrammatically a graph of an 
optical sensor which optically detects the presence 
of the sticker from differences in reflection. The 
parameters plotted along the axes correspond to 
those in Rg. 4. Assuming that the area of the 
sticker 19 outside the bar pattern has the same 
reflectivity as the sticker 17, the output voltage of 
the sensor in this case will also increase from V1 to 
V 2 at the instant at which the position Xl is 
reached. If it is also assumed that the stickers 17 
and 19 have the same thickness the output signal 
will increase to the value V M when the position X« 
is reached and the splicing-tape areas not oc- 
cupied by the bar code are detected. However, in 
contrast with the situation in which the sticker 17 is 
used, abrupt decreases in the reflectivity at the 
location of the bars will be observed, which de- 
creases have a value V c which depends on the 
reflectivity of the bars. By making these bars deep 
black substantial changes in reflectivity can be 
obtained. 

It will be evident from the above that the upper 
envelope of the curve in Rg. 6 is equal to the 
curve in Rg. 4. Where necessary, this envelope is 
shown in broken lines in Rg. 6. The lower envelope 
follows the upper envelope at a distanc V c , i.e. 
between the positions Xa and Xr. 

The pr senc of the stick r 19 can be det cted 
mor eff ctively than the presence of the sticker 17 
for two reasons. In th first place, the variations in 
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the output voltage of the sensor are substantially 
larger. In the s cond plac , th pulse-shaped volt- 
age variations succeed on another more rapidly. 
This enables the sensor to discriminate better be- 
tween the presence and absence of sticker. This is 
not influenced by variations in output voltage as a 
result of variations in basic reflectivity of magnetic 
tapes, end-tape portions and stickers or as a result 
of ambient light. 

In Fig. 8, the magnetic tape 7 is attached to the 
non-magnetic end-tape portion 13A by a sticker 20 
which has been provided with a regular pattern of 
alternately well reflecting zones R and hardly re- 
flecting zones N. The pattern ends with an R-zone 
at its right-hand end and with an N-zone at its left- 
hand end. 

In addition to the codes of the kind already 
described the sticker may be provided with all 
kinds of other codes, for example one or more 
codes indicative of one of the following variables: 
thickness of the magnetic tape, length of the mag- 
netic tape, manufacturer of the magnetic tape, 
manufacturer of the cassette, date and possibly 
time of production of the magnetic tape, date and 
possibly time of production of the cassette, a pro- 
duction sequence number, an order number, a 
serial number, a machine number, name(s) of 
performer(s) of a piece of music recorded on the 
magnetic tape, name of the studio where the music 
has been recorded, licence number of the cassette 
manufacturer, licence number of a music company, 
the standard with which the cassette complies. It is 
possible to use time-dependent and/or location- 
dependent codes, pertaining for example to the 
date and time of the day on which the cassette has 
been manufactured, a production sequence num- 
ber, an order number or a serial number or ma- 
chine number. The last number is indicative of the 
machine on which the cassette has been manufac- 
tured. 

Fig. 7 shows very diagrammatically an arrange- 
ment which has many advantages and which is 
eminently suitable in the case that the sticker is to 
be provided with location and/or time-dependent 
information. The various parts of the Figure are 
shown to entirely different arbitrary scales, so that 
the dimensions of the various parts do not follow 
from the Figure. The arrangement comprises a 
loading machine 27 adapted to load zero-cassettes 
29, which can be fed automatically to the loading 
machine in a suitable manner. The zero-cassettes 
are loaded with a magnetic tape provided with 
prerecorded music, which tape is contain d on a 
supply reel 33. For furth r information about a 
loading machine for cassettes reference is made to 
the afor -mention d United States Pat nt Sp ci- 
fications 4,699,328 and 4,632,327. However, ther 
are also numerous other known loading machines 



than those disclosed in said two United States 
patent Specifications, many of which are suitable 
for loading other types of cassett s. Loading the 
zero-cassettes with magnetic tape 31 is effected in 

s a manner as described hereinbefore, the magnetic 
tape being attached to the end-tape portions by 
means of stickers. The finished product is a so- 
called music cassette 35. The necessary stickers 
are supplied from a supply roller 37 comprising a 

70 wound ribbon-shaped base 39 provided with 
spaced-apart stickers 41. In known manner the 
surface of the ribbon-shaped base 39 has been 
processed in such a way that the stickers 41 stick 
to the surface but can readily be removed there- 

75 from without being damaged. 

In a method in accordance with the invention 
the stickers are printed with a bar code briefly 
before the stickers are applied, which is effected in 
the proximity of the loading machine 27. The codes 

20 are applied by means of a computer-controlled 
printer 43. By suitable means, not shown, the 
ribbon-shaped base 39 is fed at a speed adapted 
to the specification of the loading machine 27. The 
loading machine 27 has been provided, in a man- 

25 ner not shown, with means for suitably removing 
the stickers 41 from the ribbon-shaped base 39 for 
the purpose of splicing the magnetic tape 31 to an 
end-tape portion of a zero-cassette 29. In the afore- 
mentioned known loading machines in accordance 

30 with the two United States Patent Specifications the 
supply reel with stickers is placed directly on the 
loading machine. The printer 43 may be a so- 
called contactless printer, such as an ink-jet printer 
or a laser printer, but may also be a matrix printer 

35 or the like. Such printers are very suitable for 
computer-controlled printing. In the diagram shown 
in Fig. 7 controlling is effected by means of a 
computer which is represented symbolically by the 
reference numeral 45. The computer has a key- 

40 board 47 by means of which a user can locally 
enter instructions and information. A broken-line 
arrow 53 indicates symbolically that the computer 
can also receive information from the loading ma- 
chine 27. In this way the loading machine can 

45 supply the computer with information about the 
status of the loading machine, for example whether 
the machine is stationary to replace a supply reel 
33 or whether the machine is in a normal produc- 
tion mode. Moreover, via suitable counting means, 

so it is possible to provide information about the num- 
ber of manufactured music cassettes 35, so that 
information pertaining to a production number, a 
s quence number or th like can be included in the 
bar cod . Via the lin 53 or via the keyboard 47 or 

55 from outside it is possible to supply the computer 
with information r lating to the machine number of 
the loading machin 27, so that the printer 43 can 
insert the machine-number information in the bar 
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cod on th stickers 41. This I ads to a v ry 
fl xible arrangement, enabling time and location- 
depend nt information to be includ d in the bar 
code. The printer 43 can also print information 
about the order number on the stickers. The order 
number may be entered for example via the key- 
board 47 by the operator of the loading machine 
27. At the instant at which a new supply reel 33 is 
mounted, which carries another music programme 
for another client, the code for the order number on 
the stickers can be adapted on the spot. 

The invention extends not only to the embodi- 
ments shown in the drawings and described 
hereinbefore but also to any further embodiments 
possible within the scope as defined by the Claims. 
For example, the code on the stickers may com- 
prise not only a bar code but any other code which 
can or cannot be detected with the aid of optical 
detection means. This is not restricted to detection 
based on reflectivity variations but it is also possi- 
bl , for example, to utilise optically detectable level 
differences in the surface of the sticker, as is 
customary in optical information carriers, for exam- 
pi for audio, video or data. In the arrangement 
shown in Rg. 7 the computer 45 and the printer 43 
may be integrated with the loading machine 27 to 
form a fully computer-controlled loading machine. 
The magnetic tape and the end-tape portions need 
not be made of different materials; they may even 
b integral with one another. Also in these cases 
the presence of a sticker provided with coded 
information will be of advantage. Other kinds of 
information as hereintofore disclosed may be cod- 
ed onto the stickers. The two stickers used in a 
cassette may or may not be identical. 

Claims 

1. A cassette (1) comprising a first and a second 
reel hub (5A75B), a length of magnetic tape (7) 
which can be transported between and wound 
onto the reel hubs, a first end-tape portion 
attached to the first reel hub (5A) and a second 
end-tape portion (13B) attached to the second 
reel hub (5B), which end-tape portions are 
each attached to the magnetic tape by means 
of a sticker (19), characterized in that at least 
one of the two stickers (19) has been provided 
with a code which is optically detectable by an 
apparatus suitable for playing the magnetic 
tape, which code is indicative for at least one 
variable pertaining to the cassette (1). 

2. A cass tt as claimed in Claim 1, character- 
ized in that the code is indicative of a position 
of th magn tic tape (7). 

3. A cassett as claimed in Claim 2, charact r- 



ized in that the code is a bar code comprising 
a plurality of bars (23) extending transv rsely 
of the longitudinal direction of the magnetic 
tap (7). 

5 

4. A cassette as claimed in Claims 2 and 3. 
characterized in that the code comprises both 
a code which is indicative of reaching of a 
starting position and a code which is indicative 

10 of reaching of an end position on the magnetic 
tape, which code for the starting position is 
situated at the side of the nearest reel hub. 

5. A cassette as claimed in Claim 1, character- 
's ized in that the code is indicative of at least 

one of the following variables: thickness of the 
magnetic tape, length of the magnetic tape, 
manufacturer of the magnetic tape, manufac- 
turer of the cassette, country of origin of the 

20 magnetic tape, date and, at option, time of 
. production of the magnetic tape, date and, at 
option, time of production of the cassette, a 
production sequence number, an order num- 
ber, a serial number, a machine number, 

25 name(s) of performer(s) of a piece of music 

recorded on the magnetic tape, name of the 
studio where the music has been recorded, a 
licence number of the cassette manufacturer, a 
licence number of a music company, the stan- 

30 dard with which the cassette complies. 

6. A cassette as claimed in Claim 3, character- 
ized in that the bar code comprises a regular 
pattern of alternately more and less reflecting 

as zones, the pattern beginning with a more re- 

flecting zone at one end and ending with a less 
reflecting zone at the other end. 

7. A method of manufacturing a cassette (35) as 
40 claimed in Claim 1, comprising the manufac- 
ture of an empty cassette (29), the connection 
of an end-tape portion to each of the reel hubs, 
splicing of the end-tape portions to the mag- 
netic tape (31) by means of stickers (41), and 

45 winding of the magnetic tape into the cassette 

by means of a loading machine (27), char- 
acterized in that in the proximity of the loading 
machine (27) the stickers (41) are provided 
with a code, briefly before the stickers are 

50 applied. 

8. A method as claimed in Claim 7, characterized 
in that th code is applied by a computer- 
controlled printer (43) arranged in the proximity 

55 of the loading machin (27). 
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